Background: Mechanoreceptors at the terminal ends of afferent nerves in the foot sole are critical for gait and balance. While previous studies have mapped afferent receptive fields and innervation densities across the foot sole using microneurography, the location and distribution of mechanoreceptors in the foot sole skin is unknown. In humans, histological investigations are limited to specimens obtained during amputation or embalmed tissues. These can be difficult to obtain and the latter poorly preserved at the extremity of the foot sole. Mice serve as an appropriate animal model to study mechanoreceptors whose function is conserved across mammalian species, however serial sectioning of intact mouse hind paws is challenging due to the dense bones and variety of soft tissues present. Consequently, digits and footpads are typically isolated for analysis and inferences made regarding mechanoreceptor density across the whole hind paw. There are no published protocols for serial histological sectioning of mouse hind paws and attempts at serially sectioning intact rat hind paws have been unsuccessful. Methods: We conducted eight experiments optimizing tissue preparation, chemical processing and sectioning techniques to achieve serial sectioning and staining of intact mouse hind paws. Two additional approaches (isolated hind paw skin and footpad biopsies) were compared to the intact hind paw approach to determine the optimal method for mechanoreceptor visualization and localization. Results: The optimized protocol for serial sectioning of intact hind paws included five days of fixation in 4% paraformaldehyde, ten days of decalcification in Cal-Ex™️ II, a 9-hour automated tissue processing protocol, embedding in a special formulated paraffin, and sectioning with specific techniques. Of the three approaches, intact hind paws provided the most context to structures visualized in the hind paw skin and thus, was the recommended protocol for future studies. Meissner-like corpuscles were located in the footpads and most abundantly in the footpads adjacent to digits II to V of the hind paw. Conclusion: The method for serial sectioning of the intact hind paws outlined in this study will allow future analysis of mechanoreceptor distribution and density in transgenic or disease mouse models.
Introduction
The skin forms a barrier with the surrounding environment, protecting the body from chemical, mechanical and thermal exposure and enabling the sensation of heat, cold, pain and touch [1] [2] [3] . Mammalian glabrous skin is specialized for dis-criminative touch and mobility, enabling controlled movements during gait and balance [2, 4] . Critical to this function are afferent units, consisting of an afferent sensory neuron and a mechanoreceptor at its terminus in the dermis or epidermis. Each mechanoreceptor type responds to specific skin stretch and/or pressure stimuli, which are then transduced into action potentials and carried by their associated afferent neurons to the central nervous system [2, 3] . Afferent neurons are classified based on their firing characteristics (rapidly adapting (RA) or slowly adapting (SA)) and the size of their receptive field area (small (I) or large (II)) [5, 6] . RAI afferents terminate as Meissner's corpuscles in the dermal papillae [6] . Meissner's corpuscles are imperative for minute skin indentations and grip control [6] . RAII afferents terminate as Pacinian corpuscles deep in the dermis, which detect and transmit vibratory stimuli [6] . SAI afferents terminate as Merkel cells in the stratum basale of the epidermal ridges and detect sustained skin indentation and textural changes. Lastly, SAII afferents terminate as Ruffini endings, responding to stretching of the skin [6] .
To date, Meissner-like corpuscles (RAI) and Merkel cells (SAI) have been found in mouse hind paw skin [2, 7] and Pacinian corpuscles (RAII) have been located in the interosseous membranes and deep tissues adjacent to bones in the forepaw and hind paw [8] [9] [10] . Ruffini endings (SAII) have yet to be identified in mice despite positive SAII neural response recordings in an ex vivo skin-nerve preparation [10] . These observations of mechanoreceptors in the mouse have utilized forelimbs or isolated footpads and interosseous membranes from the hind and fore paws [7, [11] [12] [13] . As such, the anatomical location and density of mechanoreceptors across the entirety of the hind paw is still unknown.
Current knowledge about mechanoreceptors and their responses in the foot sole has been largely derived using microneurography [4, 5, 14] . This is an in vivo technique carried out in humans that involves the insertion of a microelectrode into a peripheral nerve to record neural activity in response to a stimulus [4] . Similar in vivo and ex vivo approaches to record responses from single sensory fibres have also been developed in mice to map single afferent centers in the glabrous hind paw skin [15, 16] . Single afferent recordings, however, may not necessarily represent the sensory response of a single mechanoreceptor. Single afferent recordings may arise from the combined responses of multiple terminal branches of a single afferent that each, presumably, end in a mechanoreceptor [17] [18] [19] . It is also possible that some mechanoreceptors are served by multiple afferents [15, 18] . Thus, direct visualization of the hind paw skin using a histological approach is necessary to determine the anatomical location and density of mechanoreceptors across the entire foot sole.
In humans, serial histological sectioning and staining is limited to tissues that are excised and biopsied during surgery, such as amputations due to vascular pathology, or cadaveric tissues. While freshly excised and biopsied surgical tissues can be perfectly preserved in formaldehyde, peripheral skin tissues of embalmed cadavers are often poorly penetrated by fixative. In contrast, mice and their tissues are more readily available, present a similar biology to humans and allow for tissue specific gene deletion that can probe the underlying mechanisms of mechanoreceptor function [20] [21] [22] [23] . Previous histological and microscopy studies of the mouse hind paw typically section and image isolated footpads or digits. As such, studies often infer about mechanoreceptor density across the entire hind paw based only on isolated histology in the pads and digits [13, 15, 24] . To fully understand how the distribution of mechanoreceptors across the foot sole correlates to its neurological responses, the hind paw glabrous skin must be fully visualized microscopically through serial sectioning.
We are not aware of any published methods on serial sectioning of the mouse hind paw. Serial sectioning of the intact rat hind paw however has proved 'impossible' due to insufficient penetration of solutions during fixation and decalcification [25] . Thus, despite various alterations in tissue dissection, fixation and decalcification, rat hind paws were poorly processed and could not be serially sectioned on the microtome [25] . The purpose of this study therefore was to develop a protocol for serial histological sectioning of the mouse hind paw to enable visualization and anatomical mapping of mechanoreceptors across the plantar surface. To this end mouse hind paw dissection, tissue preparation, chemical processing, sectioning and staining were optimized.
Materials and Methods

Ethics and mice
All animal procedures were approved by the Animal Care Committee at the University of Guelph (AUP#3960). Ten experiments were conducted, each utilizing the left and right hind paw of three wildtype BALB/c mice. Mice were 4-6 months old and skeletally mature. To minimize blood flow during micro-dissection, mice were anesthetized (isoflurane) and euthanized by cardiac puncture followed by cervical dislocation.
Dissection and tissue preparation Hind paw skin
To visualize and map mechanoreceptors throughout the skin while removing the need for bone decalcification, our first approach was to isolate the hind paw skin from the mouse. The hind paw was isolated from the mouse by a transverse cut to the distal tibia/fibula using a razor blade and pinned down at the tibialis anterior muscle with the dorsal foot facing up. The glabrous skin was isolated under a dissection microscope (Leica M60, Wetzlar, Germany) by making cuts on the dorsal and plantar skin (Figures 1A, 1B) with a scalpel and then gently pulling the skin distally. To keep the skin flat during processing it was placed on one side of a small piece of cardstock (2.5cm x 3cm) with the subcutaneous fat side facing downwards. The cardstock was then folded over on top of the skin and its edges stapled together.
Intact hind paws
To visualize and map mechanoreceptors in the skin with added context to their locations relative to the bones of the hind paw, intact hind paws were histologically processed. Hind paws were first coated with the chemical depilator Nair™ for five minutes and then rinsed thoroughly with water. The intact hind paw was then isolated from the mouse by a transverse cut at the articulation of the tibia and the intermedium using a razor blade [26] . Nails were removed by trimming the nail to the nail bed using surgical scissors. For samples with dorsal skin removed, three cuts were made along the dorsal skin ( Figure 1C ). The dorsal skin was then pulled distally and removed to improve access of reagents to the tendons and musculature beneath. In experiment eight where ethylenediaminetetraacetic acid (EDTA) was employed, hind paws were bisected either in the sagittal or coronal planes using a razor blade to improve reagent penetration into the hind paw. For the sagittal bisection, the first three digits constituted one half, and the fourth and fifth digits the other half. For the coronal bisection, the cut was made halfway between the anterior border of the digits and the heel.
Footpad biopsy
To visualize mechanoreceptors specifically in the footpads without additional context to the remainder of the hind paw, footpad biopsies were histologically processed. The sacrificed mouse was placed supine and a 1mm diameter skin biopsy punch tool (VWR, Mississauga, ON) was used to extract each of the six footpads ( Figure 1D ). Kimwipes™ (4 x 5cm) and gauze were soaked with phosphate buffered saline (PBS) to keep the biopsy punches from dehydrating and each footpad biopsy was wrapped in a Kimwipe™ and then wrapped in gauze and placed into a tissue cassette. The Kimwipe™ and gauze kept the footpad biopsies hydrated during handling and provided a penetrable cushion within the cassette throughout tissue processing.
Chemical processing
All tissues were fixed in 4% paraformaldehyde (PFA) for 18 hours -5 days ( Table 1 ). Following fixation, intact hind paws were decalcified using Cal-Ex™ I, Cal-Ex™ II (Fisher Scientific, Whitby, ON) or EDTA for 4 days -14 weeks ( Table 1) . Fixation and decalcification were carried out on a rocking platform at room temperature and decalcification reagents were replaced every 2-4 days. To ensure enough reagent was present for complete processing, the volume of all chemicals used was at least 20 times the tissue volume. As exposure to fixation and decalcification reagents can negatively impact tissue antigenicity, our goal was to enable serial sectioning of the tissues while minimizing these processing times [25, 27, 28] .
Tissue decalcification was assessed periodically by a chemical test or, if this was not possible, a mechanical test. The chemical test consisted of combining 5mL of the Cal-Ex II solution from the sample tubes with 10mL of a 1:1 solution of ammonium oxalate and ammonium hydroxide. A precipitate in the combined solution indicated incomplete decalcification. Alternatively, a mechanical test was performed by repeatedly cutting the hind paw in the coronal plane from anterior to posterior. The hardness of the bone was assessed in comparison to a non-decalcified hind paw or a decalcified paw as assessed by the chemical approach.
Following decalcification, tissues were washed in running tap water for 30 minutes and soaked in deionized water for an hour. Some samples were post-fixed in 4% PFA for 1-6 hours while others were placed directly into 70% alcohol (reagent grade alcohol for histology, VWR, Mississauga, ON) in preparation for dehydration. Tissues were dehydrated in a series of alcohols before being cleared in xylene and infiltrated with paraffin. A general-purpose paraffin (melting point 55-57°C, TissuePrep, Fisher Scientific, Whitby, ON)) or a 1:1 IM/LP Histoplast paraffin mix better suited for dense tissues (melting point 50-57°C, Fisher Scientific, Whitby, ON) was used ( Table 1) . These final stages of processing were conducted manually or by an automated tissue processor (Pearl, Leica Biosystems Inc, Concord, ON) run on a 9 or 12-hour protocol (Tables 1 and 2).
Sectioning and staining
Blocks were sectioned (7-8μm) using a microtome (Leica RM2235, Wetzlar, Germany), with the long axis of the foot oriented either parallel or perpendicular to the blade. General purpose microtome blades (Fisher Scientific, Whitby, ON) or thicker blades specifically designed for harder tissues (Leica Biosystems Inc, Concord, ON) were used.
Due to the tendency of sections to curl or wrinkle when the tissue block was warm, and to tear or crumble when the block was dehydrated, two methods were employed to cool and hydrate the paraffin block during sectioning. First, the paraffin block was placed face down onto a large block of ice 30 minutes -1 hour prior to sectioning. A layer of deionized water was poured onto the ice block to prevent tissue blocks from adhering to the ice and to keep them hydrated. The tissue blocks were placed back onto the ice block intermittently between sectioning. The second method involved wrapping shaved ice in gauze and securing it to the cutting surface of doi: 10.7243/2055-091X-7-1 the tissue block using rubber bands. The shaved ice packet was applied for 30 mins -1 hour prior to sectioning and intermittently when needed during sectioning. Serial sections were floated onto glass slides (Superfrost Plus, Fisher Scientific, Whitby, ON) with four sections on each slide. Sectioning a mouse hind paw from the most medial to the most lateral aspect in this way resulted in approximately 100 slides. Select slides were stained by hand using hematoxylin and eosin (H&E) or hematoxylin, fast green and safranin-O. These staining protocols were adopted from previous studies with some modifications [20, 29] . Briefly, H&E stained sections were submerged in hematoxylin, differentiated in a solution of 1% hydrochloric acid in 70% alcohol and blued using 0.2% ammonia water. Hematoxylin, fast green and safranin-O stained sections were submerged in hematoxylin, differentiated and blued as stated above, submerged in 0.2% fast green, dipped in 1% acetic acid and submerged in 0.1% Safranin-O. A modified Harris' hematoxylin (Fisher Scientific, Whitby, ON) was used for both protocols and all slides were mounted with coverslips using Cytoseal™ 60 (Thermo Scientific, Burlington, ON).
Visualization of Meissner-like Corpuscles
Two slides from the center of each digit were selected. One slide was stained using H&E and the other using hematoxylin, fast green and safranin-O to determine which stain would allow the best visualization of Meissner-like corpuscles. Different regions of the foot were identified on each slide ( Table 3) . Meissner-like corpuscles were counted in these different regions of the hind paw on all four sections of each slide using light microscopy (100X 1.25 N.A. oil immersion lens, Nikon Eclipse E400 microscope) by one observer. Meissnerlike corpuscles in mouse skin range between 10-30μm in size [7] while each section on a slide was 8μm thick, therefore receptors were only counted once if they were in a similar position across three consecutive sections to avoid double counting. The number of Meissner-like corpuscles observed in the different regions of the foot on the two slides from the center of each digit were summed. An average number of Meissner-like corpuscles across three different mice was then calculated for each region of the foot.
Results
Hind Paw Skin
Isolation of the glabrous hind paw skin from the surrounding hard tissues of the hind paw simplified tissue processing, because decalcification steps were not required. The cardstock method prevented the isolated hind paw skin from curling during manual tissue processing. During sectioning however, the tissue often crumbled, curled in on itself and appeared dry. The ice block method improved sectioning temporarily for 4-5 sections, but this was inconsistent between blocks. Consequently, serial sectioning across the hind paw skin was unattainable. Of the sections that were collected, H&E staining revealed the different layers in the skin including the stratum corneum, epidermis and dermis (Figure 2 ). Meissner-like corpuscles were seen in the dermal papillae of the footpads, but not in other areas of the skin (Figure 2) . While visualization of Meissner-like corpuscles was possible, this approach presented challenges in orientation during analysis as it was difficult to identify the location of the footpads relative to the rest of the hind paw, and even more challenging to differentiate between the six footpads. 
Intact Hind Paws
The intact hind paws provided full context to the location of mechanoreceptors. Since intact hind paws contain a variety of tissue types (skin, muscle, connective tissue, and bone), each with its unique texture and hardness, extensive experimentation with tissue preparation, fixation, decalcification, processing and sectioning techniques were required.
Tissue preparation
Removal of hair using a depilator increased adhesion between the paraffin and the tissue during sectioning, making the sections easier to transport from the microtome to the water bath ready to be picked up on microscope slides. Nail trimming prevented large pieces of nail from chipping away from the paraffin block during sectioning causing the tissue to tear and subsequent loss of section integrity. Removing the dorsal skin improved reagent penetration during fixation, decalcification and tissue processing, resulting in fewer white dry patches in the tissues during sectioning and thus improved section quality. Interestingly, bisected hind paws in both sagittal and coronal planes showed a loss of tissue integrity and higher separation between tissue layers.
Fixation and processing
Tissue morphology of the intact hind paw was improved as fixation (4% PFA) time was increased from 20 to 24 hours (Figure 3 ). Further extension of fixation time to five days had no effect on H&E staining and produced consistently highquality sections of morphologically preserved tissues. A 12-hour automated tissue processing protocol for intact hind paws resulted in dry and brittle tissues during sectioning with separation of the skin from other anatomical structures (Figure 3) . A shortened 9-hour protocol improved the hydration of tissues and maintained the relationship between the skin and deeper components of the hind paw (Figure 3 ). Infiltrating and embedding hind paws with the 1:1 IM/LP Histoplast paraffin mix decreased the wrinkling of sections and chipping out of bone from the block and resulted in improved cohesion between the tissue and the paraffin compared to hind paws prepared with general-purpose paraffin.
Decalcification
By day four of decalcification with Cal-Ex™ I, both mechanical testing and chemical testing confirmed complete decalcification, however, section quality was poor. Large, opaque, white pieces of metatarsal bones (digits two to four) as well as the ankle bones often chipped from the tissue block, leaving a large hole in the section and compromising the integrity of subsequent sections. When decalcification with Cal-Ex™ I was extended to 25 and 36 days, sectioning was greatly improved, and the bone no longer chipped from the block. With lengthened decalcification times however, hematoxylin staining decreased significantly demonstrating nucleic acid damage but eosin staining of proteins was less affected (Figure 4) . Decalcifying with Cal-Ex™ II resulted in similar sectioning difficulties as with Cal-Ex™ I at day four, with large fragments of metatarsal bone chipping from the paraffin block making serial sectioning impossible. Extending Cal-Ex™ II decalcification time to nine and 11 days significantly decreased the frequency and size of metatarsal chips which then did not hinder the integrity of subsequent sections or affect visualization of the skin. Further extending Cal-Ex™ II decalcification time out to 15 and 22 days resulted in limited improvement in bone chipping and tissue integrity during sectioning, however by 22 days hematoxylin staining was noticeably weaker with less effect on eosin staining (Figure 5) .
Intact hind paws were also decalcified in EDTA however decalcification times were much longer (12, 13 and 14 weeks) than for Cal-Ex™, making it the least efficient decalcifying agent.
Mechanical testing demonstrated that EDTA decalcification was complete by week 12 however sectioning revealed poor tissue morphology. The different layers of soft tissues were visibly pulling apart from one another and the skin was separating from deeper structures in the foot. Quality of hematoxylin staining was poor, comparable to that seen with Cal-Ex™ II at 22 days, with less effect on eosin staining (Figure 5) .
Sectioning
Cooling the paraffin block on an ice block for 30 minutes decreased wrinkling of sections however patches of tissue in the center of the block appeared white and dry, and sectioned poorly. In contrast, cooling and hydrating the block with shaved ice wrapped in gauze decreased the occurrence of dried and crumbling tissue resulting in significantly improved sectioning.
Footpad Biopsies
Footpad biopsies allowed visualization of mechanoreceptors specifically in the footpads without additional context to the remainder of the hind paw. Tissue processing was simplified because decalcification steps were not required. Serial sectioning was successful for the footpad biopsies. H&E stained strongly and allowed for visualization of Meissner-like corpuscles in the dermal papillae of the footpads.
Visualization of Meissner-like Corpuscles in Intact Hind Paws
Serial sections were obtained from intact hind paws fixed in 4% PFA for five days, decalcified for ten days in Cal-Ex™ II and automatically processed for nine hours. Staining with either H&E or hematoxylin, safranin-O and fast green enabled identification of different regions of the hind paw (Figure 6 , Table 3 ). Footpads one and six were not aligned in the same sectioning plane as the digits of the hind paw and thus were not visible on the slides sampled from the center of each digit. Meissner-like corpuscles were seen in the dermal papillae of the glabrous skin of the footpads (Figure 6) , with footpads three, four and five having the largest numbers ( Table 3) . Meissner-like corpuscles were not present in other regions of the hind paw ( Table 3 ) and other mechanoreceptor types (Merkel cells, Pacinian corpuscles and Ruffini endings) were not visualized.
Discussion
The purpose of this study was to develop a protocol for serial histological sectioning of the mouse hind paw that would enable visualization and anatomical mapping of mechanoreceptors across the plantar surface. To this end we used three different approaches -footpad biopsies, hind paw skin and intact hind paws and optimized the protocols to enable serial sectioning while minimizing fixation and decalcification times to best preserve antigenicity. The protocol we most highly recommend is the intact hind paw approach where mechanoreceptors can be visualized within the full context of the surrounding tissues. This protocol consists of the removal of hair, nails, and dorsal skin following isolation of the hind paw from the mouse, five days of fixation in 4% PFA, ten days of decalcification in Cal-Ex™ II, post-fixation for five hours, a nine hour automated tissue processing protocol, infiltration and embedding in a 1:1 IM/LP paraffin mix and sectioning using the gauze and shaved ice method. We then recommend the footpad biopsy approach, where although full context relative to the hind paw is not available, the original footpad location can be recorded. Furthermore, an incision can be made on one end (i.e anterior) of the biopsy at the time of harvest to allow for orientation of the biopsy following processing. The isolated hind paw skin approach would not be recommended due to the lack of context for the location of mechanoreceptors relative to the bones of the hind paw and the difficultly in distinguishing the footpads from one another. To mitigate these challenges, a combination of incisions and/or macroscopic dyes could be used to try to improve understanding of the specimen orientation. However, multiple incisions could interfere with the integrity of the isolated hind paw skin and macroscopic dyes may be compromised during tissue processing and sectioning.
Meissner-like corpuscles were more easily distinguished with the contrast of H&E staining rather than safranin-O, fast green and hematoxylin. H&E serial sections of the intact hind paws enabled visualization and anatomical localization of Meissner-like corpuscles that were isolated to the footpad dermal papillae of the glabrous skin. Footpad three was found to have the greatest number of Meissner-like corpuscles and footpad two had the least. However only two slides were sampled at each digit to visualize the mechanoreceptors thus, a larger sample of slides must be analyzed to obtain an accurate count, density or distribution of Meissner-like corpuscles across the various locations of the hind paw plantar skin. No other receptor types were identified with this preparation. Our observations are consistent with others who have found Meissner-like corpuscles in the glabrous skin of the mouse [12, 15] . Pacinian corpuscles have not been found in rodent skin however they are abundant in the interosseous membrane of the rodent ulna and fibula [12] . SAII afferent responses have been recorded electrophysiologically in mouse hairy skin, however the Ruffini endings associated with these afferents have not been found [12] . Merkel cells have also been located in the glabrous and hairy skin of the mouse [12, 15] . Merkel cells are known to be localized to the basal layer of the epidermis and due to their similarity in size to keratinocytes in the epidermis, immunohistochemistry is required to distinguish them [12] .
It is important to note that sampling relative to the digits in the intact hind paw will not necessarily yield representative sections of each footpad because the footpads do not align systematically with the digits. For example, we did not see footpads one or six on the stained sections taken from the center of each digit due to the plane of embedding. The fifth digit was embedded flat onto the mold and as a result, the plane of sectioning was not parallel to the sagittal midline of the hind paw. During analysis, it was also a challenge to distinguish the footpads from one another in the serial sections because only two footpads were visible on a section, if any. Because the length of the digits and surrounding structures are constantly changing as one moves through the serial sections, it required careful attention to determine which footpad(s) was visible in each slide. In future studies, embedding the hind paw with the sagittal midline parallel to the plane of sectioning will allow for at least three footpads to be seen on one section, and therefore all footpads should be more easily distinguished from one another in serial sections.
While intact hind paws provided the best context for the location of Meissner-like corpuscles across the plantar skin, they presented the greatest challenge for optimization of tissue preparation, chemical processing and staining. The size and density of tissue samples is known to positively correlate with the rate of tissue processing [25, 27, 30] . The volume of the mouse hind paw is at least ten times larger than its skin alone, and therefore a greater challenge for processing. Furthermore, skin acts as a defensive barrier against the environment, mediated primarily by the hydrophobic lipids in the extracellular matrix of the stratum corneum of the epidermis [31] . This barrier prevents the penetration of the reagents during tissue processing. Previously in rat intact forepaws and hind paws, complete skin removal reduced decalcification time by 28% [25] . In a similar manner, we chose to remove the dorsal skin of the mouse hind paw to improve reagent penetration into the tissues deep to the skin from at least one surface.
We found that five days of fixation in 4% PFA was optimal for the intact mouse hind paws in our study. This fixation time may seem excessive when compared to the rule of thumb one hour per 1mm of tissue, and the recommended 24h fixation time for neutral buffered formalin fixed specimens [30] . Our longer fixation time significantly improved sectioning quality and consistency, and both H&E and safranin-O, fast green and hematoxylin staining were unaffected. It is important to note however, that antigen retrieval will likely be required for some epitopes when performing immunohistochemistry on these tissues due to the protracted fixation time [30] . Specimens including bone are often embedded in plastic formulations, in order to match the consistency of the mineralized bone to the embedding medium [32] . In a similar manner, we found that sectioning of the mouse hind paw benefitted from embedding in a harder 1:1 IM/LP Histoplast paraffin mix.
EDTA is a standard decalcifying agent that results in good antigenic preservation [25, 27, 33] . In comparison to decalcifiers such as formic acid (found in Cal-Ex™), EDTA is a more gentle but slower chelating agent. Decalcification of rat femurs requires 21 days in 10% EDTA versus eight days for 3-5% nitric acid and 8% hydrochloric acid/formic acid [27] , and intact rat hind paws decalcified in 10% EDTA for 100 days were impossible to section due to substantial crumbling of the tissues [25] . We show that decalcification of mouse hind paws took at least eight times longer with 10% EDTA compared to Cal-Ex™. Others have reported that 10% EDTA is the best decalcification agent for immunohistochemistry of rat femurs and for H&E staining of sagittally halved and skinned rat hind paws and fore paws with/without microwave treatment [25, 27] . For our mouse hind paws however, the protracted decalcification time in 10% EDTA caused the tissues to disintegrate and H&E staining to be compromised compared to tissues processed in Cal-Ex™.
In conclusion, dissection, tissue preparation, chemical processing, sectioning techniques and staining were optimized for serial histological sectioning of the intact mouse hind paw. This protocol consists of the removal of hair, nails, and dorsal skin following isolation of the hind paw from the mouse, five days of fixation, ten days of decalcification in Cal-Ex™ II, postfixation for five hours, a nine hour automated tissue processing protocol, infiltration and embedding in a 1:1 IM/LP paraffin mix and sectioning using the gauze and shaved ice method. This was a first step to enable a thorough histological analysis of mechanoreceptors across the entire mouse hind paw skin, and their specific anatomical location and distribution. Our preliminary data are consistent with previous studies with Meissner-like corpuscles identified in the footpads of the glabrous skin while Pacinian corpuscles and Ruffini endings were absent. Merkel cells will require immunohistochemistry with antigen retrieval to distinguish them from surrounding keratinocytes. Future studies of mechanoreceptor distribution will benefit from modifications to hind paw orientation during embedding and more thorough slide sampling.
